Key indicators: single-crystal X-ray study; T = 90 K; mean (C-C) = 0.002 Å; R factor = 0.024; wR factor = 0.061; data-to-parameter ratio = 10.4.
The title compound, C 18 H 24 N 2 O 4 ÁH 2 O {systematic name: (1aR,7aS,8R,10aS,10bS,E)-5-hydroxymethyl-8-[(1H-imidazol-1-yl)methyl]-1a-methyl-2, 3,6,7,7a,8,10a ,10b-octahydro oxireno[2 0 ,3 0 :9,10]cyclodeca[1,2-b]furan-9(1aH)-one monohydrate}, an imidazole derivative of melampomagnolide B was synthesized under Michael addition conditions. The molecule is built up from fused ten-, five-(lactone) and threemembered (epoxide) rings. The internal double bond of the ten-membered ring identifies it as the cis or E isomer. The lactone ring has an envelope-type conformation, with the (chiral) C atom opposite the lactone O atoms as the flap atom. In the crystal, O-HÁ Á ÁO, O-HÁ Á ÁN and weak C-HÁ Á ÁO hydrogen bonds link the molecules (along with water) into sheets parallel to the bc plane.
Related literature
For the biological activity of similar compounds, see: El-Feraly (1984) ; Macias et al. (1992) ; Nasim et al. (2011) ; Nasim & Crooks (2008) . For the structures of similar compounds, see; Neelakantan et al. (2009) ; Woods et al. (2011); Neukirch et al. (2003) ; Gonzalez et al. (1988) .
Experimental
Crystal data Hydrogen-bond geometry (Å , ). 
Data collection: APEX2 (Bruker, 2006 ); cell refinement: SAINT (Bruker, 2006) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008b ); program(s) used to refine structure: SHELXL2013 (Sheldrick, 2008b) ; molecular graphics: XP in SHELXTL (Sheldrick, 2008b) ; software used to prepare material for publication: SHELXL2013. Melampomagnolide B (MMB) was derived from parthenolide (PTL) via selenium oxide mediated oxidation of the C10 methyl group of PTL (Macias et al., 1992; Neukirch et al., 2003) . MMB is a melampolide originally isolated from Magnolia grandiflora and characterized by X-ray diffraction analysis (El-Feraly, 1984; Gonzalez et al., 1988) , and has been identified as a new anti-leukemic sesquiterpene with properties similar to PTL (Nasim et al., 2011) .
Recently, Nasim et al. (2008) reported formation of amino-parthenolide derivatives under Michael addition reaction conditions. These compounds showed more potency as antileukemic agents and improved water solubility relative to PTL. To further improve water solubility of melampomagnolide B, we synthesized an imidazole derivative by the reaction of MMB with imidazole via Michael addition chemistry (Neelakantan et al., 2009; Woods et al., 2011) to afford the title compound, which was re-crystallized from chloroform.
To obtain detailed information on the structural conformation of this molecule, establish the geometry of the double bond (C9═C10) and orientation of the imidazole moiety, a single-crystal X-ray structure determination has been carried out. This has revealed that the double bond of the title compound has the E-geometry. In the crystal, intermolecular O-H···O, O-H···N and weak C-H···O hydrogen bonds link the molecules (along with water) into sheets parallel to the bcplane.
To a solution of MMB (50 mg, 0.189 m mol) in methanol, was added imidazole (19.31 mg, 0.284 m mol). The reaction mixture was stirred at ambient temperature for 24 h. After completion of the reaction (monitored by thin-layer chromatography), the reaction mixture was dissolved in dichloromethane. The organic layer was separated, washed with water, dried over anhydrous Na 2 SO 4 and concentrated under reduced pressure to afford the crude product. The crude compound was recrystallized from chloroform to obtain the title compound as colorless crystals (56 mg, yield: 89%). 138.0, 130.3, 126.8, 119.4, 81.2, 65.2, 62.5, 60.3, 48.4, 43.8, 41.6, 36.7, 26.9, 24.6, 23.4, 17 .9 ppm.
Refinement
H atoms were found in difference Fourier maps and subsequently placed at idealized positions with constrained distances of 0.98 Å (RCH 3 ), 0.99 Å (R 2 CH 2 ), 1.00 Å (R 3 CH), 0.95 Å (C sp2 H). Water hydrogen coordinates were refined. U iso (H) values were set to either 1.2U eq or 1.5U eq (RCH 3 , OH) of the attached atom. 
Computing details
Data collection: APEX2 (Bruker, 2006 ); cell refinement: SAINT (Bruker, 2006) ; data reduction: SAINT (Bruker, 2006 ); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008b ); program(s) used to refine structure: SHELXL2013 (Sheldrick, 2008b) ; molecular graphics: XP in SHELXTL (Sheldrick, 2008b) ; software used to prepare material for publication: SHELXL2013 (Sheldrick, 2008b) .
Figure 1
The title molecule with the atom numbering scheme. Displacement ellipsoids are drawn at the 50% probability level. 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 0.0143 (7) 0.0191 (9) 0.0149 (7) 0.0006 (7) 0.0003 (5) −0.0004 (7) C2 0.0173 (7) 0.0167 (9) 0.0147 (7) 0.0001 (7) 0.0005 (5) 0.0041 (7) C3 0.0163 (7) 0.0151 (9) 0.0186 (7) −0.0016 (7) 0.0022 (6) 0.0021 (7) C4 0.0175 (7) 0.0134 (9) 0.0150 (7) −0.0018 (6) 0.0014 (6) −0.0012 (6) C5 0.0161 (7) 0.0138 (9) 0.0157 (7) 0.0000 (7) 0.0022 (6) −0.0008 (7) C6 0.0161 (7) 0.0168 (10) 0.0130 (7) 0.0004 (6) 0.0031 (6) 0.0003 (6) C7 0.0157 (7) 0.0130 (9) 0.0139 (7) 0.0004 (7) 0.0019 (5) 0.0019 (6) C8 0.0185 (7) 0.0144 (9) 0.0166 (7) 0.0023 (7) 0.0016 (6) 0.0006 (7) C9 0.0170 (7) 0.0172 (9) 0.0154 (7) 0.0014 (7) 0.0038 (6) −0.0005 (7) C10 0.0160 (7) 0.0174 (9) 0.0109 (6) −0.0005 (7) 0.0021 (5) −0.0018 (6) C11 0.0171 (7) 0.0152 (9) 0.0135 (7) 0.0000 (7) 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

